Foliicolous micro-fungi are the microscopic fungi inhabiting leaf surface as asymptomatic mutualists, benign commensals or latent pathogens. Maharashtra being the largest state in terms of area in peninsular India shows wide variety of ecosystems. With a view of studying the foliicolous fungi in such a diverse array of habitats, a project entitled "Foliicolous fungi of Maharashtra" was undertaken and various areas were visited in different forest ecosystems of Maharashtra. The present paper deals with the analysis of foliicolous micro-fungal diversity of Konkan region of Maharashtra. A total 191 foliicolous micro-fungi were found. In order to analyse difference in biodiversity across the districts ordinary least squares (OLS) and count data regression models were developed with Species Count as a dependent variable. Both approaches yielded identical results in terms of overall significance of regression and statistical significance of estimated coefficients: there was highly statistically significant (p < 0.01) difference in mean Species Count across the districts. To analyse the similarity in species composition Jaccard similarity Index (JSI) was calculated. Maximum JSI was 7.927%, for Greater Thane and Sindhudurg districts. No species was common in all districts; only 4.396% species were common in maximum three districts (i.e. Greater Thane, Ratnagiri, Sindhudurg).
Fig. 1 -Collection locations in different districts of Konkan region (Greater Thane highlighted in orange; Raigad, Ratnagiri and Sindhudurg, in yellow) of Maharashtra, India

Statistical Methods
In order to study the difference in biodiversity across the four districts, additive dummy variable regression model of following functional form was developed:
Where Dj is j th district dummy, βj is its estimated j th coefficient and β0 is intercept, representing benchmark category against which comparisons are made. βj is the difference in mean SpsCount between j th category and benchmark category. SpsCount is number of species at each location. It is to be noted that a species can be found at more than one location, however at any given location a species has been counted only once. The reason for choosing SpsCount as a dependent variable is that it is a simplest measure of biodiversity, determined by whole range of biotic and abiotic factors. For the purpose of study, following functional form was considered: = β0 + β1DS + β2DRd + β3DT
Where DS is Sindhudurg district dummy, DRd is Raigad district dummy, DT is Greater Thane dummy. Intercept term β0 represents mean SpsCount for Ratnagiri district, chosen as benchmark category due to its lowest mean SpsCount.
Two classes of models were developed and their comparative performance carried out. First being, Classical Normal Linear Regression Model (CNLRM) estimated by Ordinary Least Squares 80 (OLS) . In order to develop CNLRM model, SpsCount is assumed to be continuous variable, which is rounded to nearest integer when interpreting regression output. Second being, count data models, estimated by Maximum Likelihood Estimation (MLE) . Count data models have been developed as SpsCount is a count variable, taking only non-negative integer values. Count data models developed were Poisson Regression Model (PRM) and Negative Binomial Regression model (NBRM). For NBRM, Negbin2 form was chosen. This was developed to account for overdispersion, if present in PRM.
In OLS, F-test tests the null hypothesis that all the estimated slope coefficients are simultaneously equal to zero i.e. there is no difference in mean SpsCount across the districts. Thus, rejecting null hypothesis would mean that there is difference in mean SpsCount across the districts, implying difference infungal biodiversity across the districts of Konkan. MLE equivalent of F-test (in OLS) is Likelihood Ratio Statistic () which follows Chi-square distribution with (k-1) degrees of freedom, where k is number of regressors.
Regression diagnostics were carried out to ensure that the model assumptions are not violated so as to avoid drawing misleading conclusions. Details of models and associated regression diagnostics have been discussed in references (Greene 2011 , Gujarati 2014 ). CNLRM model was tested for normality and homoskedasticity of residuals. Spatial autocorrelation was assumed away as model doesn't involve number of individuals clumping together. Breusch-Pagan test and White's test were used to test the null hypothesis of homoskedasticity of residuals of OLS models. Chisquare test was used to test the null hypothesis of normality of residuals of OLS as well as count data models. When residuals are not normally distributed, t-,z-,f-& Chi-square-tests become suspect as they all are based on normality assumption. Heteroskedasticity in CNLRM and overdispersion in PRM lead to overestimated statistical significance of estimated coefficients. Gretl (Cottrell & Lucchetti 2018) and Statsmodels (Seabold & Perktold 2010 ) module for Python were used for regression analysis.
To analyse similarity in species composition between any two districts (A & B), Jaccard Similarity Index (JSI) was used, given by:
Results
OLS models (Table 2) showed highly statistically significant (Fp-value < 0.01) difference in mean SpsCount across the districts, with highly significant coefficients (p-value < 0.01) for Sindhudurg and Greater Thane dummies, implying highly statistically significant difference in biodiversity across the districts was. However, when regression diagnostics was carried out, in Model 1 heteroskedasticity was highly significant (p-value = 0.0001 for Breusch-Pagan Test, pvalue = 0. 0089 for White's Test) for both the tests. Also, in Model 1 residuals were not normally distributed (p-value = 0.023 for Chi-square test). To overcome these limitations, Model 2 was developed, with natural log of SpsCount as dependent variable. This yielded identical results, with normally distributed residuals (p-value = 0.3228) and no evidence of heteroskedasticity (p-value = 0.7360 for Breusch-Pagan Test, p-value = 0. 6602 for White's Test). Similar results were obtained for count data models (Table 3) . PRM model showed statistically significant over dispersion (pvalue = 0.0223), making results suspect. Hence, NBRM model (Negbin2) was developed, which yielded identical results, with statistically significant (p-value = 0.0913) , which is over dispersion parameter of NBRM. LLR p-value for both models (3 & 4) was less than 1%, having highly significant coefficients (p-value < 0.01) for Sindhudurg and Greater Thane dummies, with implications similar to F-test and t-test of OLS models. But, since error terms are not normally distributed for both count data models (p-value = 0.0229), as in case of OLS models, various tests of significance become suspect. However, by dropping observation for Kesari (SpsCount = 33), residuals had normal distribution (p-value = 0.4997 for modified Model 1, 3 and 4) with overall conclusion remaining the same at the same level of statistical significance ( = 0.01), though 81 Model 1 still showed similar heteroskedasticity (p-value < 0.01 for both tests). Hence, the models with all the observations have been retained. All the four models show similar results at  = 0.01. Of all the 4 models developed, Model 1 is simplest in terms of functional form and ease of interpretability. For these reasons, Model 1was retained (though Model 2 has lowest AIC) and it was concluded that there is highly statistically significant (Fp-value < 0.01) difference in mean SpsCount -and thus biodiversity -across the districts of Konkan.
For studying similarity in species composition between any two districts, Jaccard Similarity Index (JSI) was calculated (Table 4) . Maximum JSI was 7.927%, between Greater Thane and Sindhudurg districts. None of the species were common in all the districts. Only 4 species (4.396% of total) were common in maximum of 3 districts viz., Greater Thane, Ratnagiri, Sindhudurg. Thus, Konkan region shows highly rich biodiversity of foliicollous micro-fungi. Species common in all the districts = 0 Percentage of species common in maximum number of districts (i.e. Greater Thane, Ratnagiri, Sindhudurg) = 4.396%
Discussion
In present study, a total of 191 foliicolous micro-fungi were found from Konkan region. There was highly statistically significant difference in mean species count, thereby biodiversity, across the districts (Fp-value< 0.01). OLS (Model 1) and Count Data models initially showed residuals not having normal distribution, however by dropping the largest observation (SpsCount = 33 for Kesari), modified models showed normally distributed residuals with similar results at same level of statistical significance ( = 0.01), hence original models were retained. Model 1, both original and modified (by dropping Kesari observation), showed highly significant (p-value < 0.01) heteroskedasticity for both the tests. Hence Model 1 was modified by log transformation of the dependent variable (Model 2). Model 2 showed results similar to Model 1, with no heteroskedasticity and normally distributed residuals, proving in this case that non-normal and heteroskedastic residuals did not affect overall significance of regression and significance of estimated coefficients of Model 1. Also, despite significant overdispersion (p-value < 0.05), PRM yielded results similar to NBRM at same level of statistical significance ( = 0.01). Count data models are generally recommended for large samples. However, in present study, in terms of overall significance of regression and significance of estimated individual coefficients, they show results similar to OLS models. Konkan also showed very high dissimilarity in species composition across the districts, with highest JSI being 7.927%, none of the species being common to all district and only 4 species (4.396% of total) being common in maximum 3 districts. In future, the same framework can be adopted in other similar studies. The statistical analysis carried out is based on the data obtained from the study. However, it should be noted that the statistical results can't be generalized as diverse ecological features and sheer number of fungi (many yet to be discovered) can yield different results.
